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Cross Reference to Related Applications 

The present application claims the benefit of the filing date of U.S. Provisional Patent 
AppUcation Serial No. 60/242,1 19, filed October 19, 2000. 

Statement Regarding Federally Sponsored 
Research or Development 

Not applicable. 

Reference to a Microfiche Appendix 
Not applicable. 

Technical Field 

The present invention relates generally to engine coolant system additives, and more 
particularly to a solid, water-soluble tablet for dispensing in an internal combustion engine coolant 
system for maintaining optimum chemical inhibitor levels. 

Background Information and DiscussaoN of Related Art 

Conventional gasoline and diesel internal combustion engines generally employ water- 
based cooling systems. This is pimarily due to the siiperior heat exchange properties of water and 
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its universal availability. However, particularly in regions with hard water, coolant system water 
can cause mineral and chemical deposition and scaling on cooling system interior surfaces, and the 
accretions can eventually lead to clogs. Thus, it has long been known that the long-term efficiency 
of a cooling system for an intemal combustion engine mandates the inclusion of cleaning and 
chemical inhibiting compositions into the water-based cooling system fluids. The cleaning 
ingredients ostensibly prevent the accretion of scale and other depositions on the interior surfaces 
of the cooling system, and the chemical inhibitors reduce the corrosiveness of the coolant liquids- 
The coolants are also designed to resist freezing and boiling, generally through the inclusion of 
aqueous ethylene glycol or aqueous propylene glycol having a glycol concentration of roi^y 40 
to 70%. This method has been employed extensively for decades. 

Coolants and antifreeze are routinely introduced into engine cooling systems by combining 
commercially manufactured concentrated or pre-diluted solutions and either pouring or pumping 
the solution into the system. Over time some components of coolant degrade, loose their 
inhibitory properties, and require recharging. Some automotive systems, and nearly all heavy duty 
coolant matures, require a periodic supplemental charging of the chemicals to maintain optimum 
(or even effective) chemical inhibitors in the mixture. Several methods have been employed to 
introduce supplemental chemistry into the cooling system. At present the methods most 
commonly used to introduce the chemicals into the depleted cooling system include: 

(1) "Liquid Add Systems," wherein chemistry is added by introducing into the system 
a liquid containing the chemistry. 

(2) Filter Dispensing Systems, wherein chemistry is introduced by installing a coolant 
filter that dispenses the chemical during engine operation. 
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supplemental coolant is automatically introduced into the space in the form of a liquid-powdered 
solids slurry. 

Finally, illustrative of the filter dispensing systems is U.S. Pat. No. 5,948,248 to Brown, 
which discloses a diesel engine coolant filter apparatus which itself includes a supplemental 
coolant additive cartridge for delayed release of chemical additives into the coolant being filtered. 
The apparatus provides a spin-on canister type coolant filter which combines the fimctions of 
filtering the coolant of the diesel engine cooling system with the function of adding supplemental 
coolant additives to the coolant to reduce or eliminate the effects of cavitation erosion caused by 
vibration of the cylinder liners of the diesel engine. The filter includes a chemical additive 
cartridge mounted within an outer shell and a filter cartridge mounted about the chemical additive 
cartridge and inside the outer shell Coolant to be filtered passes by the chemical additive 
cartridge, which slowly releases the chemical additive into the passuig coolant stream. The 
coolant containing the chemical additive then passes through the filter to remove relatively large 
pieces of the chemical additive as well as other debris before exiting the filter for subsequent 
cooling of the diesel engine. In order to slowly release the chemical additive, the chemical 
cartridge includes relatively small air vents and outlets and the filter outlet includes a restriction 
orifice which further slows the release of the chemical additive into the cool^t stream. 

While the known coolant additives and coolant additive systems have demonstrated 
conmiercial viability, they suffer one or more significant shortcomings, including: 

reliance on a technician's determination of the need for chemistry; 

• the potential of over and/or under inhibiting by both methods; 

• labor costs associated with both methods. 



BRfflF Summary of the Invention 

Accordingly, a convenient and easy to use coolant system treatment tablet is provided for 
recharging the chemical inhibitor package of an internal combustion cooling system. The inventive 
treatment tablet is most generally characterized as a solid, water-soluble tablet for addition to the 
flmds of an engme coolant system, said tablet comprising a scale and deposition preventative, a 
pH buffer, a chemical inhibitor, at least one corrosion preventative, and a binder. The composition 
preferably comprises sodium tetraborate, sodium meta silicate, sodium nitrate, and sodium MBT. 
Sodium nitrite may be added to inhibit cavitation of diesel enguie cjdinder linings. 

For use in diesel engines, the tablet comprises, by weight based on dry composition, 0.45 
percent sodium tetraborate, 0,03 percent sodium meta silicate, 0.31 percent sodium nitrite, 0.09 
percent sodium nitrate, and 0.12 sodium MBT. For use in gasoline internal combustion engines, 
sodium benzoate may be included in an amount up to about 0.20 percent. For universal 
application, the tablet preferably includes 0.41 percent sodium tetraborate, 0.1 1 percent sodium 
meta silicate, 0.19 percent sodium nitrite, 0.08 percent sodium nitrate, 0.1 1 percent sodium MBT, 
and 0.09 per(«nt sodium benzoate. 

Detailed Description of the Invention 

According to the present invention there is provided an engine coolant system treatment 
tablet and a method of using the same to dispense chemical inhibitors into engine cooling systems. 
When added to an engine cooling system, the inventive composition inhibits oxidation of e&ylene 
glycol and/or propylene glycol and reduces corrosion, deposition, and scale accretion on coolant 



system interior surfaces. The invention improves over existing technology by providing a more 
efficient, safer, less labor intensive, and more concise dosage method than is provided by any 
current methods. It is also well suited as an additive for newly emerging extended life coolants 
ha\ing carboxylic inhibitor packages. 

In one aspect, the inventive composition is characterized as a solid, water-soluble coolant 
system treatment tablet for addition to the coolant of an engine coolant system, comprising, by 
weight based on dry composition, from about 0.36 to about 0.50 percent sodium tetraborate, \xp 
to 0.20 percent sodium meta silicate, from about 0.04 to about 0.20 percent sodium nitrate, and 
from about 0.05 to 0.20 percent sodium MBT. If it is desired to inhibit or prevent cavitation of 
diesel engine cylinder linings, sodium nitrite may be added in an amount ranging from about 0.08 
to about 0.30 percent. 

Several formulations of the inventive tablet have been devised tough experimentation 
and have been demonstrated to be particularly effective for certain fields of use. For example, 
when the tablet is to be used as an engine coolant system additive for heavy duty diesel engines, 
the tablet comprises, by weight based on dry composition, 0.45 percent sodium tetraborate, 0.03 
percent sodium meta silicate, 0.31 percent sodium nitrite, 0.09 percent sodium nitrate, and 0.12 
sodium MBT. 

For use in conventional internal combustion engines, sodium benzoate may be mcluded, as 
it is particularly stable, durable and long-Uved, and is an effective corrosion preventative for 
aluminum and ferrous metals. Accordmgly, it may be desirable to up to about 0.20 percent sodium 
benzoate. The preferred formulation of tiie inventive tablet for universal and general ^plication 
includes, by weight based on dry composition, 0.41 percent sodium tetraborate, 0.1 1 percent 



sodium meta silicate, 0.19 percent sodium nitrite, 0.08 percent sodium nitrate, 0.1 1 percent 
sodium MBT, and 0,09 percent sodium benzoate. 

In another aspect, and in the most general terms, the inventive treatment tablet may be 
characterized as a solid, water-soluble tablet for addition to the fluids of an engme coolant system, 
said tablet comprising a scale and deposition preventative, a pH buffer, a chemical inhibitor, at 
least one corrosion preventative, and a binder. This characterization highlights a unique feature of 
the present invention: it is embodied as a discrete article comprising solid constituents pressed 
into a small solid cake, or tablet, which can easily be dropped into a coolant system whole. This 
greatly reduces the costs of manufacturing, packaging, and shipping, as the great bulk of the size 
and weight of engine coolants is in tiie water added to the active ingredients, not tiie active 
ingredients themselves. As will be readily appreciated, tiie inventive tablet can be shrink wrapped, 
boxed, and shipped, and stored m relatively small and lightweight packages. The tablet eliminates 
the step of placing active ingredient in aqueous solution before the ingredients are placed in 
solution a coolant system. End users can keep a small amount in storage in the car to effect 
coolant system recharging without the need of carrying a large container of liquid coolant 

The tablet niay include a buffer, which is preferably either a phosphate, and more 
preferably di-potassium phosphate, or sodium tetraborate. The buffer is preferably in an amoimt, 
by weight based on dry composition, of 0.01 to 0.50 percent. When di-potassium phosphate is 
used, it is optimally in an amount of up to about 0.30 percent, by weight based on dry 
composition. When sodixmi tetraborate is used, it is optimally included in amount of between 0.36 
to 0.50 percent 

In use in diesel engines, the tablet preferably includes a cavitation preventative, the 



preferred component being sodium nitrite in an amount, by weight based on dry composition, of 
0.08 to 0.50 percent 

Numerous corrosion preventatives can be included in the inventive tablet, including 
sodium meta silicate for aluminum protection, sodiimi nitrate for general ferrous metal corrosion 
inhibition, sodium MBT to prevent rusting of copper and brass, and sodium benzoate, a long-lived 
general corrosion preventative particularly effective for aluminum and ferrous metals. 

The tablet preferably employs a binder selected from the group consisting of sodium ^ 
and sodium tolyltriazole. Because of its superior binding properties, sodium MBT is the preferred 
binder 

Finally, the inventive treatment tablet may be formulated specifically for addition to an 
engme coolant system employing extended life coolants having carboxylic chemical inhibitor 
ingredients- This formula preferably includes, by weight based on dry composition, up to 0.50 
percent sodium benzoate, up to 0.30 percent sodium nitrate; and from 0.05 to 0.50 percent binder 
and corrosion preventative selected from the group consisting of sodium MBT.and sodium 
tolyltriazole. The most effective formulation tested to date comprises sodium benzoate in the 
amount of 0.39 percent, sodium nitrate in the amount of 0.22 percent, and binder and corrosion 
preventative in the amount of 0.39 percent, though slight variations in these quantities will only 
nominally affect the tablet's effectiveness. 

The method of using the inventive coolant capside or tablet entails three shnple steps: fi^^ 
providing at least one of the above-described coolant system treatment capsules; second, 
determining tiie cooling system capacity; and third, simply inserting tiie required number of 
"coolant tablets" into the cooling system overflow canister. As the tablet(s) dissolves, the 
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chemistry is dispersed into the liquid of the cooling system. The tablet contains the correct 
amount of chemistry for a specific number of gallons of coolant. The number of tablets required is 
determined by the total cooling system capacity of tiie cooling system into which it is introduced. 
The tablet is safer to handle than conventional liquids, as conventional liquids risk spill potential 
5 and splash potential for the technician. The filter method requires safe and correct environmental 
disposal of the physical canister. 

While this invention has been described in connection wilh preferred embodiments thereof, 
Q it is obvious that modifications and changes therem may be made by those skilled in the art to 
ill \Mch it pertains without departing fiom the spuit and scope of the invention. Accordingly, the 

10 scope of this invention is to be limited only by the appended claims. 
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